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= RAZ:FE 5 Ok ag = (data type) (= #7) -

= < F (character) "a", "b", "H", "beautiful", "cat"
» Kk (integer) 25, -8

» F 32 & E (numeric) 3.5824, -0.03, exp(2)

= 4§ #k (complex) 2+ 5i, -3+ 4i

« B4 (logic) TRUE, FALSE

» R4sFH (raw)
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X <-3 #H1BALrEDRA E
y=3 H1BALrETRAY» E
3->7 H1BrEaghile w
X[1] HX e B 5lBLr &8 3
X[2] HXw E2Ox2BLr 883
yy <-1:30 #30 BAEDRIAD E
1:30 -> zz #30 BAEDRIATE
y[1] HYy BN S1IBAER L 3
y[2] Hyw B 52 L 8 3
y[18] HYy »EH518B A & ~ 3%
y[35] #HYy w2535 BrEat i -5
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c( )

c(3,7,5)

x<-¢(3,7,5)

y <- beautiful

y <- "beautiful”

y <- ¢( "beautiful",

z2<-c(xY)

# i 3 3.8 > (concatenation) -
GREICEAAE

#-BoE % 37,55z BArEAAE

—_

handsome" )
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class() HFFLEEw] 0 (class)
class( x)
class(y)
class(z)

class( z[1] )

class( z[1:3])
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seq( )

seq( from =1, to = 1, by = ((to - from)/(length.out - 1)),

length.out = NULL, along.with = NULL, ... )

seq( from=1,t0 =9, by = 2) # matches 'end’
seq(l, 9, by = 2) # matches 'end’

seq( from =0, to = 1, length = 11)
seq( from=0,to =1, by =0.1)
seq(from = 1.575, to = 5.125, by = 0.05)

seq( from =1, to = 6, by = 3)

seq( from =1, to =9, by = pi) # stays below 'end’
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seq(17) # same as 1:17, or even better seq_len(17)
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rep( )
rep( x, times =7?)
rep( X, length =7?)

rep( 3, times =5)

rep( 1:4, 2)
rep( 1:4, each=2) # not the same.
rep( 1:4, c(2,2,2,2) ) # same as second.

rep( 1:4, c¢(2,1,2,1) )

rep( 1:4, each = 2, length = 4) # first 4 only.
rep( 1:4, each = 2, length = 10) # 8 integers plus two recycled 1's.

rep( 1:4, each = 2, times = 3) # length 24, 3 complete replications
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is.numeric( )
Is.integer( )
is.character( )

X <-c(2, 4, 6)
Is.numeric( x )

is.integer( x )
is.character( x )

class( x)
class(c(2,5,8))

class( c( "beautiful”, "handsome" ) )
class( c( 2, 5, "beauty" ) ) s
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as.numeric( )
as.integer( )
as.character( )

# A4 40 b e o ] e
ul <-c(2.2,4.4,6.6)

u2 <- as.numeric(c( 2.2,4.4,6.6))

u3 <- as.vector( c( 2.2, 4.4, 6.6 ), mode = "numeric" )

# A IR T g el 2

vi<-c(2,4,6)

v2 <- as.numeric(c(2,4,6))

v3 <- as.vector( c( 2, 4, 6 ), mode = "numeric")
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as.numeric( )
as.integer( )
as.character( )

# A AP I R O ]
x1 <- as.integer(c(2,4,6))
x2 <- as.vector( c( 2, 4, 6 ), mode = "integer" )

# A S AP che 3w g i
y1l <- c¢( "beautiful", "handsome™ )
y2 <- as.character( c("beautiful”, "handsome") )

y3 <- as.vector( c("beautiful", "handsome"), mode = "character" )
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as.numeric( )
as.integer( )
as.character( )

H AR i > 5 v L F R
as.integer(c(-1.2,0,3.4))

as.character(c(2,4,6))

as.integer( c("beautiful*, "cool”, "handsome™) )
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x<-c¢(1.2,3.4,56)
y <- as.numeric( c( 1.2, 3.4,5.6))

z <- numeric()
z[1:3] <-c(1.2, 3.4, 5.6)

w<-1.2
w[2] <- 3.4
w[3] <- 5.6
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= function = TRUE = pi
w f = FALSE
= else = NULL = LETTERS
= repeat s Inf = letters
= while = NaN Not a Number
= for = month.abb
= in = NA Not Available = month.name
= next = NA integer_
= break = NA real
= NA complex_
= NA_character
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= 0/0
= 1/0
= -1/0

= X <-c(1, NA, 3)
s X[2]

n X[2] + X[2]

s X[1] + x[2]

= a<-Inf; b<-Inf
= a+b

= a-»b
= a*b
= a/b
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3.6 +1.25

= X<-3.6;y<-125

m X+Yy
= X-Y
m X*Yy
= X/y

= X <-1:10; y <- 1:10 * 2

m X

=y

m X+Yy

m y-X

m (y-Xx)/2

-19

358 ARt — 2016F

é ~ &? ] -7%'; —+ Chap 04: 7452 X

Feng-Li Lian @ NTU-EE

m a<-5;b<-2

= a%/%Db
= a%%b

B X<-2;y<-04

B X
=y
[ X/\y
m Y™X
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<= Left assignment, binary
-> Right assignment, binary
$ List subset, binary
Sequence, binary
: In model formulae: interaction
- Tilde, used for model formulae, can be either uniary or binary
- Substraction, can be unary or binary
+ Addition, can be unary or binary
! Unary not
* Multiplication, binary
/ Division, binary
- Exponentiation, binary
Wk Modulus, binary
% Integer divide, binary

round(x, digits = 0)
signif (x, digits = 6)

its first argument to the specified number of decimal places
rounds the values to the specified number of significant digits

trune(x) the integers by truncating *x’ toward "0
ceiling(x) the smallest integers not less than *x°
floor(x) the largest integers not greater than 'x’
sign(x) sign(x), the sign of a real number is 1, 0, or -1
if the number is positive, zero, or negative, respectively.
abs (x) |x|, absolute value of x
sqrt(x) NES
exp(x) e
expml (x) computes exp(x) — 1 accurately also for x| << 1.
log(x) log(x)
logl0(x) logy(x)
log2(x) log,(x)
logb(x, base = z) log_(x)
loglp(x) computes log(1 + x) accurately also for x| << 1.
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gamma (x)
1gamma(x)
beta(a, b)
1beta(a, b)
digamma (x)
trigamma(x}
psigamma(x, deriv = 0)
choose(n, k)
1choose(n, k)
factorial (x)
1factorial (x)

T(x) = (x =) = [t Vexp(~t)dt

log,[I'(x)]

B(a,b) = (T(@)T(b)) / (T(a+b)) = [ @11 —p){b-Dgp
lngl.[B(a,b}]

ﬁWJM

= log, [T'(x)]

d‘f\'.',. log, [T(x)]

1!
KN (n—k)!

log,(choose(n, k))
M=T(x+1)

log(x!) = log,['(x)]

sin(x) cos(x) tan(x)
asin(x) acos(x) atan(x)
sinh(x) cosh(x) tanh(x)
asinh(x) acosh(x) atanh(x)

trigonometric functions
inverse functions
hyperbolic functionsx
inverse hyperbolic functions

BERRR
BIABRTBLHERRUR
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rev(x) reverse order
rank(x)  Returns the sample ranks of the values
Default argument” ties.method = "average"
sort(x)  Sorta vector or factor (partially)
into ascending (or descending) order.
order(x) Returnsa permutation
which rearranges its first argument into ascending
or descending order, breaking ties by further arguments.
F A4 ¥ RAGEEETER
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sum(x) summation y=Y;x
cumsum (x) cumulative sum Zj = LicjXi
diff (x) x[i+1]-x[i] Zj = Xjp1 — Xj
prod(x) product y=IT;x
cumprod(x)  cumulative product zj = licjxi
mean (x) mean T=1¥ix)
median(x) median 0.5 quantile, 50" percentile
var (x) variance, covariance 57 = L5 ¥ i(x; — x)?
ad(x) standard deviation s=Vs2
range (x) range [min(x), max(x)]
min(x) minimum
max (x) maximum
quantile(x) percentile

fivenum(x)

sample(x)

five-number summary  [max, Oy, median, Q3, max]|

random sample
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log( 10)

log10( 100 )

log2( 8)

exp(1.2)
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X<-0:7*pi/ 16
sx <-sin( x)
x1 <-asin( sx)

x1-x

cX <- cos( x)
X2 <-acos( cx)
X2 - X

tx <- tan( x)

X3 <- atan( tx )
X3 - X
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factorial( 4 )

ceiling( 2.55)

floor( 2.55)

trunc( 2.55)

round( 3.555, digits = 2)

signif( 3.555, digits = 2)
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x <-¢(1.2,3.5,-4.7,0)

= min( x)
= max(x)
= range( x)

= length( x)

= sum(x)

= mean( X)
s sd(x)

= var(x)

= median( x )
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s X1<-1:6
m X2 <-rep(4,6)
m X3 <-6:1

= min( x1, X2, x3)
. max( x1, x2, x3)
= pmin( x1, X2, x3)
m  pmax( x1, x2, x3)
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X <-c(1.22, 3.555, -4.75,0)

ceiling( x )

floor( x)

trunc( x)

round( x, digits = 1)

signif( x, digits = 2)
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X <-c¢(1.22, 2.55, 3.78, -4.75)
X[ 2]
X[ ¢(1, 3) ]

x[-2]
x[-c(2,4)]
X[ -length(x) ]

X[ ¢(1, 0, 2) ]
X[ c(-1, 0, -2) ]

X[ c(1, 0, -2) ]
X[ ¢(1.2, 3.4) ]
X[ c(-1.2, -3.4) ]
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x<-c¢( 1,0,-1,2)
y<-¢(-2,1,0,-2)

X*y
2*X
X*2

c(2,2,2,2)*x

X *(1:2)
x*c(1,2,1,2)

sum(x*y)
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look <- c("beautiful”, "handsome™, "cool")

substr( look, start = 1, stop =4 )
substring( look, first = 1, last = 4)

look.more <- c( look, "pretty" )
look.more

paste( look, "people" )

paste( "They look like", look, "people", collapse = ". "
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letters[1:10]

LETTERS[1:10]

month.name[1:12]

month.abb[1:12]
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